Tuesday November 7

Ppster Session 3
K )

i

— Ld
3
-




Complex Traits

P-124

P-125

P-126

P-127

P-128

P-129

P-130

P-131

P-132

P-133

P-134

GENETIC VARIATION IN THE PROMOTER REGION OF POSITIONAL CANDIDATE GENES FOR
OBESITY AND GROWTH

S Aksu?, K Reichwald?, U Renne®, G A Brockmann'’

' Institute for Animal Sciences, Humboldt-University, Berlin, Germany, 2 The Clinic for Psychiatry and
Psychotherapy of Children and Adolescence, University of Duisburg-Essen, Essen, Germany, ® Research
Institute for the Biology of Farm Animals, Dummerstorf, Germany

MULTIPLE QUANTITATIVE TRAIT LOCI MODIFY THE HEART FAILURE PHENOTYPE IN A MURINE
MODEL OF CARDIOMYOPATHY

D A Marchuk, F.C. Wheeler, L Fernandez, K M Carlson, H A Rockman

Duke University Medical Center, Durham, North Carolina, United States

ROLE OF TRANSCORTIN IN ADIPOSE TISSUE: KNOCK OUT MICE ANALYSIS
E Richard, C Tridon, P Mormede, M P Moisan
INRA-Bordeaux University, Bordeaux, France

CHROMOSOME Y CONTRIBUTES TO FEATURES OF DILATED ECCENTRIC HYPERTROPHY IN MALE
C57BL/6J MICE

B Llamas?, D de Verteuil', AM Joseph-George?, J MacDonald?, C F Deschepper’

" Institut de Recherche Clinique de Montréal, Montréal, QC, Canada, 2 The Hospital for Sick Children, Toronto,
ON, Canada

HOW DOES AN X-LINKED QTL INFLUENCING BODY WEIGHT IN MICE EXERT ITS EFFECT?
E Oliver
University of Edinburgh Institute of Evolutionary Biology, Edinburgh, United Kingdom

GENETIC ANALYSIS OF CRANIOFACIAL ARCHITECTURE OF THE MOUSE USING INTERSPECIFIC
RECOMBINANT CONGENIC STRAINS (IRCS)

G Burgio!, M Baylac?, E Heyer®, J L Guénet'!, X Montagutelli'

' Institut Pasteur, Paris, France, 2 Muséum National d’Histoire Naturelle, Paris, France, * CNRS Laboratoire
d’Anthropologie biologique du Musée de 'Homme, Paris, France

INFLUENCE OF GENETIC BACKGROUND IN A MOUSE MODEL OF ERYTHROPOIETIC
PROTOPORPHYRIA;IDENTIFICATIONOFAMAJORMODIFIERLOCUSCONTROLLINGERYTHROCYTIC
PROTOPORPHYRIN

M Abitbol', F Bernex', H Puy?, H Jouault*, J C Deybach?, J L Guénet', X Montagutelli’

" Institut Pasteur CNRS, Paris, France, 2 Ecole Nationale Vétérinaire INRA, Maisons-Alfort, France, 3 INSERM
Faculté Xavier Bichat, Colombes, France, 4 INSERM Université Paris 12, Créteil, France

GENETIC DISSECTION OF ANXIETY-MODULATING CAPABILITIES OF MG?* IN MICE
M C Laarakker, D Schetters, S S Arndt, J R van Raai, F Ohl, H A van Lith
Utrecht University, Utrecht, Netherlands

GENETICAL AND PHYSIOLOGICAL ANALYSES IN THE FAT (F) AND LEAN (L) MICE PRODUCED BY
LONG-TERM DIVERGENT SELECTION

M Simoncic', N M Morton?, C J Kenyon?, J R Seckl?, | Stylianou?, L Buenger*, J Speakman®, P D Keightley?,
S. Horvat'

" University of Ljubljana, Dept. Animal Science, Ljubljana, Slovenia, 2 University of Edinburgh, Edinburgh,
United Kingdom, 2 The Jackson Laboratory, Bar Harbor, United States, # Scottish Agricultural College, Bush
Estate, United Kingdom, ® Rowet Research Institute, Aberdeen, United Kingdom

FINE MAPPING OF THE TMEVP3 LOCUS
M Mas, F Levillayer, F Levi-Acobas, M Szatanik, M Brahic, J F Bureau
Institut Pasteur, Paris, France

MAPPING QUANTITATIVE TRAIT LOCI FOR HEARING LOSS IN BLACK SWISS MICE

M Drayton, K Noben-Trauth
National Institute on Deafness and Other Communication Disorders, Rockville, MD, United States
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EFFECT OF THE GENETIC BACKGROUND ON THE PHENOTYPE OF THE FERROCHELATASE
DEFICIENCY MUTATION OF THE MOUSE. LOOKING FOR MODIFYING GENES

M Abitbol!, F Bernex?, H Puy®, M Rocancourt*, H Jouault®, JC Deybach?, J L Guenet', X Montagutelli'

" Unité de Génétique des Mammiféres and URA2579 CNRS, Institut Pasteur, Paris, France, 2 UMR 955 INRA-
ENVA de Génétique Moléculaire et Cellulaire and UP d’Histologie et d’Anatomie Pathologique, Maisons-
Alfort, France, ® Centre Francais des Porphyries, INSERM U 409, Faculté X. Bichat, Hopital Louis Mourier,
Colombes, France, * Centre des Enseignements, Institut Pasteur, Paris, France, Paris, 75015, France, °
INSERM U 492-Université Paris XlI, Faculté de Médecine, Créteil, France

FINE MAPPING OF QUANTITATIVE TRAIT LOCI (QTL) AND IDENTIFICATION OF CANDIDATE GENES
ON MMU 8, 9 AND 11 FOR PRION DISEASE INCUBATION TIME IN MICE

M O’Shea, R Mott, S Lloyd, J Collinge

" MRC Prion Unit, London, United Kingdom, 2 Wellcome Trust Centre for Human Genetics, Oxford, United
Kingdom

THE COLLABORATIVE CROSS AT OAK RIDGE NATIONAL LABORATORY

D K Johnson?, E J Chesler', K F. Manly?, E J Michaud', D R Miller"

' Oak Ridge National Laboratory, Oak Ridge, TN, United States, 2 University of Tennessee Health Sciences
Center, Memphis, TN, United States

QUANTITATIVE GENETIC VARIATION IN THE HEMATOPOIETIC STEM CELL COMPARTMENT
DETERMINES HOMEOSTATIC STRESS RESPONSES IN THE HEMATOPOIETIC SYSTEM.

J Choi, L Gluchkova, R Kumar, H Kim, G Palmer, H W Snoeck

Mount Sinai School of Medicine, New York, NY, United States

TWO QTLS ON THE X CHROMOSOME INFLUENCE CORPUS CALLOSUM SIZE

G Kusek!, D Wahlsten?, L Flaherty"

' The Genomics Institute, Troy, New York, United States, ? Department of Biological Sciences and Great
Lakes Institute, University of Windsor, Windsor, Ontario, Canada

ANALYSIS OF QUANTITATIVE TRAIT LOCI THAT INFLUENCE DIVERSITY OF BEHAVIORAL TRAITS
BETWEEN C57BL/6 AND MSM/MS

A Nishi, A Takahashi, T Shiroishi, T Koide

National Institute of Genetics, Mishima, Japan

GENETIC ANALYSIS OF EMOTIONALITY IN B6-MSM CONSOMIC MOUSE STRAINS
A Takahashi, A Nishi, T Shiroishi, T Koide
National Institute of Genetics, Mishima, Shizuoka, Japan

A STUDY OF GENETIC FACTORS RESPONSIBLE FOR DIFFERENCE IN SPONTANEOUS LOCOMOTOR
ACTIVITY BETWEEN INBRED STRAINS OF MOUSE

J Umemori', A Nishi'2, T Shiroishi?3, T Koide'2

"Mouse Genomics Resource Laboratory, National Institute of Genetics, Japan. ?Department of Genetics,
Sokendai, 3Mammalian Genetics Laboratory, National Institute of Genetics

A CONGENIC MOUSE STRAIN FOR QTL ON CHROMOSOME 2 AFFECTING GROWTH, FATNESS AND
TESTIS SIZE

A Ishikawa, E Kim, H Bolor, T Tanahashi, H Kodama, T Namikawa

Nagoya University, Nagoya, Japan

k-CASEIN DEFICIENT MOUSE FAILS TO LACTATE
P Chandra Shekhar, S Goel, D Selvi Rani, D Partha Sarathi, J L Alex, S Singh, S Kumar
Centre for Cellular and Molecular Biology, Hyderabad (AP), India

DETECTION OF QUANTITATIVE TRAIT LOCI AFFECTING SPERMATOGENESIS AND TESTIS WEIGHT
FROM THE SMALL TESTIS MUTANT MOUSE

H Bolor!, N Wakasugi', W Zhao?, A Ishikawa'

" Nagoya University, Nagoya, Japan, 2 Henan Agricultural University, Zhengzhou, China
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MAPPING OF AUTOSOMAL GENES RESPONSIBLE FOR HYBRID BREAKDOWN CAUSED BY X-
CHROMOSOME SUBSTITUTION BETWEEN TWO MOUSE SUBSPECIES

A Okal, A Mita', R Takahashi?, T Aoto?, Y Totsuka?, M Ueda?, N Yamatani', H Yamamoto'!, N Takagi?,
K Moriwaki4, T Shiroishi’

' The National Institute of Genetics, Mishima, Japan, 2 The YS Institute, Inc., Utsunomiya, Japan, ® Hokusei
Gakuen University, Sapporo, Japan, 4 RIKEN BioResource Center, Tsukuba, Japan

A NETWORK OF CIS- AND TRANS- ACTING GENES AFFECTING PROLIFERATIVE ACTIVITY OF
MOUSE HEMATOPOIETIC STEM CELLS (HSC)

L V Bystrykh, L M Kamminga, R van Os, A Ausema, E Weersing, B Dontje, P Terpstra, RC Jansen,
G de Haan

UMCG RUG, Groningen, Netherlands

DIFFEOMORPHIC NEUROANATOMICAL ANALYSIS USING MRI OF A NEW DOMINANT ALLELE OF
CACNA1A

J G Sled?, B J Nieman', S J Clapcote?, G Xie?, R M Henkelman', J C Roder?

"Hospital for Sick Children, Toronto, ON, Canada, 2 Samuel Lunenfeld Research Institute, Toronto, ON,
Canada

PHARMACOGENETICS OF PENTOBARBITAL - MEDIATED SEDATION

CPD Tu, CC Hsu, B Akgul

" IBMS, Academia Sinica, Taipei, Taiwan, 2 Pennsylvania State Univ., Univ. Park, PA, United States,
3 Izmir Institute of Technology, Urla, Izmir, Turkey

INTER-SUBSPECIES CHROMOSOME SUBSTITUTION STRAINS OF MICE
S Gregorova, R Storchova, P Divina, P Jansa, K Matejka, M Landikova, B Paigen, J Forejt
Institute of Molecular Genetics AS CR, Prague, Czech Republic

A STATISTICAL MULTI-PROBE MODEL FOR ANALYZING CIS-AND TRANS-GENES IN GENETICAL
GENOMICS EXPERIMENTS WITH SHORT-OLIGONUCLEOTIDE ARRAYS

R Alberts, P Terpstra, L V Bystrykh, G de Haan, R C Jansen

Groningen University, Groningen, Netherlands

MOUSE SNPS IN THE MGI DATABASE: USING LARGE-SCALE GENOMIC VARIATION TO IDENTIFY
CANDIDATE GENES FOR COMPLEX TRAITS

C J Bult, S Zhu, B Sinclair, D Qi, D Reed, D Bradt, K Frazer, R Baldarelli, S Cousins, J Winslow, J Beal,
J Kadin, J Richardson, L Corbani

The Jackson Laboratory, Bar Harbor, Maine, United States

GENE EXPRESSION DIFFERENCES CORRELATE WITH SPATIAL LEARNING IN MIDDLE AGED MICE
ON ATHEROGENIC DIET

AN Desai, BS Beyer, KP Collins, AF Eisener, TA Gray, BJ Herron, GK Kusek, A Messer, RL Pietropaolo,
J L Phoenix, MP Ryan, AB Smith, DJ Symula, VJ Bolivar, L Flaherty

' The Genomics Institute, Wadsworth Center, New York State Department of Health, Troy, NY, United States,
2 Department of Biomedical Sciences, University at Albany, Albany, NY, United States

IDENTIFICATION OF A QUANTITATIVE TRAIT LOCUS AFFECTING HIPPOCAMPUS-RELATED
BEHAVIOR IN THE INTERLEUKIN-7 RECEPTOR KNOCKOUT MOUSE

A F Eisener, V J Bolivar, R L Pietropaolo, L Flaherty

The Genomics Institute, Wadsworth Center, New York State Department of Health, Department of Biomedical
Sciences, University at Albany, Troy, NY, United States

CHROMOSOME SUBSTITUTION STRAINS HELP TO DISSECT LARGE QTL INTERVALS FOUND
PREVIOUSLY IN F, CROSSES, AND REVEAL SIGNIFICANT QTL ON CHROMOSOMES THAT WERE
NOT PREVIOUSLY DETECTED

| M Stylianou?!, K Russell?, P Magnani', B J Paigen’

' The Jackson Laboratory, Bar Harbor, Maine, United States, ? University of Missouri-Rolla, Rolla, MO, United
States
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GENOME-WIDE HAPLOTYPE ASSOCIATION STUDIES TO LOCATE QTL AND QTL GENES

| Stylianou’, K Russell?, P Magnani’, B Paigen'

' The Jackson Laboratory, Bar Harbor, ME, United States, 2 University of Missouri-Rola, Rolla, MO, United
States

GENETIC MODIFIERS OF NPC2 DEFICIENCY IN MICE
D Symula, K Collins, M Darrah
Wadsworth Center, Albany, NY, United States

TESTICULAR GERM CELL TUMOR DEVELOPMENT IN THE 129.MOLF-CHR 19 CONSOMIC MOUSE
STRAIN

A Matin, R Zhu, C Bhattacharya

UT MD Anderson Cancer Center, Houston, Texas, United States

OLIGOGENIZATION OF MULTIGENIC TRAITS: USING A CROSS BETWEEN CONGENIC AND INBRED
STRAINS TO REDUCE COMPLEXITY OF QUANTITATIVE TRAITS

A A Bachmanov, X Li, N Bosak, M L Theodorides, M G Tordoff, G K Beauchamp, D R Reed

Monell Chemical Senses Center, Philadelphia, PA, United States

MAPPING GENE(S) RELATED TO NOVELTY-INDUCED BEHAVIORS IN INBRED STRAINS OF MICE
H Shin, S Chae, D Kim, J Lee
Korea Institute of Science and Technology, Seoul, Korea, South

MOUSE KOALA INVERSION MUTATION DISRUPTED NO GENE, BUT EXPRESSION OF HOXC GENES
WAS ALTERED, AND THE EAR-HAIR UNDERWENT HOMEOTIC TRANSFORMATION

Y You?, J Sundberg?, A Awgulewitsch®, S Mentzer', D Carpenter', D Johnson', E Rinchik’

" Oak Ridge National Laboratory, Oak Ridge, TN, United States, ? The Jackson Laboratory, Bar Harbor, ME,
United States, * Medical University of South Carolina, Charleston, SC., United States

IDENTIFYING NOVEL GENES REGULATING ATHEROSCLEROSIS AND PLASMA LIPID
CONCENTRATIONS THROUGH MOUSE-HUMAN COMPARATIVE GENETICS

X Wang, J Rollins, B Paigen

The Jackson Laboratory, Bar Harbor, ME, United States

A GRAPH THEORETICAL APPROACH TO SYSTEMS GENETIC ANALYSIS OF GENE TRANSCRIPTION
AND COMPLEX PHENOTYPES ACROSS BIOLOGICAL SCALE

E J. Chesler!, J A Scharff?, S M Pitts’, L Lu', J Wang', K F Manly', M A Langston?, R W Williams'
'Center for Genomics & Bioinformatics, University of Tennessee Health Science Center, Memphis, TN, United
States, 2 Department of Computer Science, University of Tennessee, Knoxville, TN, United States

THE ORIGINS AND USES OF MOUSE OUTBRED STOCKS

R Chia', F Achilli', M F W Festing?, E M C Fisher’

'Department of Neurodegenerative Disease, Institute of Neurology, London, UK; ?2c/o MRC Toxicology Unit,
Hodgkin Building, University of Leicester, Leicester, UK

STUDENT ORAL ABSTRACT S-16
GENETIC DISSECTION OF THE MOUSE RESPONSE TO SALMONELLA TYPHIMURIUM USING
RECOMBINANT CONGENIC STRAINS

MF Roy!, JC Loredo-Osti!, C Bédard?, K Morgan', P Gros', D Malo'
" McGill University, Montreal,Qc, Canada, 2 Université de Montréal, St-Hyacinthe, Qc, Canada
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P-124
GENETIC VARIATION IN THE PROMOTER REGION OF POSITIONAL CANDIDATE GENES
FOR OBESITY AND GROWTH

S Aksu?!, K Reichwald?, U Renne®, G A Brockmann'

' Institute for Animal Sciences, Humboldt-University, Berlin, Germany, 2 The Clinic for Psychiatry and Psychotherapy
of Children and Adolescence, University of Duisburg-Essen, Essen, Germany, * Research Institute for the Biology of
Farm Animals, Dummerstorf, Germany

In this study, we used the high body weight selected mouse line DU6 and its inbred derivate DUGI as animal models
for obesity. High body weight selected DU6 mice are twice as heavy and three times as fat as unselected DUK
and DBA/2 control mice. Recently, we have determined several quantitative trait loci (QTL) that are responsible for
differences in obesity and growth between these lines. Using Microarray GeneChip and Real-Time PCR analyses, 10
positional candidate genes located on previously identified QTL regions were differently expressed between selected
and control mouse lines (p<0.05). To identify DNA sequence variations which might be a cause for the different
gene expression, we sequenced 5’and 3’-flanking, putatively regulatory regions of the positional candidate genes in
selected and control lines. We identified several single nucleotide polymorphisms (SNPs) some of which are located
in putative transcription factor binding sites. We postulate that these SNPs underlie the determined QTL effects.

P-125
MULTIPLE QUANTITATIVE TRAIT LOCI MODIFY THE HEART FAILURE PHENOTYPE IN A MURINE MODEL
OF CARDIOMYOPATHY

D A Marchuk, F C Wheeler, L Fernandez, K M Carlson, H A Rockman
Duke University Medical Center, Durham, North Carolina, United States

The progression from heart disease to heart failure is a complex process, involving both environmental and genetic
factors. Unfortunately, elucidating the genetic components contributing to heart failure has been difficult, due largely
to the heterogeneity of human populations. We have undertaken an unbiased genetic mapping approach in a
genetically-sensitized mouse strain to identify novel genes that contribute to the progression of heart disease. In
a well-studied transgenic mouse model of cardiomyopathy, we discovered dramatic strain-specific differences in
both disease progression and survival. Using a QTL mapping approach in multiple crosses, we have identified
seven distinct genetic loci, Hrtfm1-7 (Heart failure modifier), that modify the heart failure phenotype. Significantly, the
phenotypic effects of these modifier loci recapitulate the complexities of human heart disease, with some loci affecting
both heart function and survival, but with others separately influencing these two phenotypes. Gene identification
in the mouse has employed congenic strains for each locus, recombinant progeny testing to assist fine-mapping,
DNA sequence analyses to identify sequence variants, and prioritization of candidate genes using mRNA expression
analysis. In one case, we mapped the identical QTL in two different crosses between strains of dramatically different
phenotypic outcomes. This allowed us to use ancestral haplotypes to narrow the candidate gene interval for this
locus. Intriguingly, one of the few genes that exhibit strain-specific differences in heart expression maps within the
shared haplotype region at this locus. Further investigation of this candidate gene shows that a cryptic splice site is
activated in a number of inbred strains which exhibit low expression of the gene, implicating aberrant splicing and
nonsense mediated decay of the resulting message as a likely mechanism for reduced expression at this locus.
Identification and characterization of this and the other genetic modifiers will increase our understanding of the
molecular mechanisms underlying the development and progression of heart disease, and provide novel targets for
translation to human heart disease.
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P-126
ROLE OF TRANSCORTIN IN ADIPOSE TISSUE: KNOCK OUT MICE ANALYSIS

E Richard, C Tridon, P Mormede, M P Moisan
INRA-Bordeaux University, Bordeaux, France

Transcortin is a strong functional candidate of a QTL associated with cortisol levels and fat deposition that we have
detected in a previous study.

CBG acts as a carrier protein that regulates glucocorticoids bioavailability in playing a role in hormone sequestration
but also in delivery to tissue. It could also play a local role in the lipogenic action of glucocorticoids in adipose
tissue.

To evaluate further the role of transcortin in obesity susceptibility, we investigate its presence in various adipose
tissues in performing a duplex PCR. Transcortin mRNA expression have been detected in all fat tissues. A higher
transcortin expression was found in omental fat tissue by quantitative real time PCR. Thus, an adipose-tissue knock
out of franscortin gene should provide interesting clues on the role of transcortin in this tissue.

To take into account the role of transcortin both in plasma and in peripheral tissues, we are producing a line of mice
deleted totally for transcortin gene expression and another one deleted only in the adipose tissue and conditionally,
using Cre-Lox system. Mice bearing exon 2 of transcortin gene flanked by loxP sequences have been constructed.
These mice are crossed in one hand with CMV-Cre mice to create a knock-out line and in the other hand with aP2-
ER™-Cre (adipocyte fatty acid binding protein) mice to create the other line.

On these animals, we will study the influence of ablation of transcortin gene expression on hypothalamo-pituitary-
adrenal axis and on development of obesity.
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P-127
CHROMOSOME Y CONTRIBUTES TO FEATURES OF DILATED ECCENTRIC HYPERTROPHY IN MALE
C57BL/6J MICE

B Llamas!, D de Verteuil', AM Joseph-George?, J MacDonald?, C F Deschepper"
' Institut de Recherche Clinique de Montréal, Montréal, QC, Canada, 2 The Hospital for Sick Children,
Toronto, ON, Canada

The hearts of male C57BI/6J mice display features of dilated eccentric hypertrophy when compared to that of male
A/J mice. Likewise, we have verified that the length of isolated adult cardiomyocytes (CMs), a variable that correlates
closely with the size of the left ventricular cavity, was longer in C57BI/6J male mice than in their A/J counterparts (see
Table). In males from the B6AF1 cross (resulting from the cross between a female C57BI/6J and a male A/J mouse),
the length of CMs was 132.9 + 0.8 um, similar to that of CMs from male A/J mice. In contrast, in males from the
reciprocal AB6F1 cross, the length of CMs was 144.7 + 1.0 ym, and thus significantly higher than that of CMs from
the B6AF1 cross. To test whether the chromosome Y (MMUY) from C57BI/6J contributes to these various differences,
we compared the cardiac phenotypes of consomic C57BIl/6J-Chr Y<A>/NaJ mice (where MMUY from A/J has been
introgressed into the C57BI/6 genetic background) to that of the parental strains. In the consomic mice, the values
of CM length, relative wall thickness and mitral flow were intermediate between that of C57BI/6 and A/J mice (see
table), thus confirming the contribution of MMUY from C57BI/6 to the morphology of the left ventricle and the CMs
that comprise it.

Variable C57BI/6 C57Bl/6J-Chr Y<A>/NaJ A/l

CM length (um) 160.1 £ 0.8 141.7+0.5 133.2+1.0
Relative wall thickness (ratio) 0.577 £ 0.031 0.743 £ 0.039 0.706 + 0.044
Mitral velocity trace (cm) 7.62 +0.39 6.35+0.24 5.65+0.22

In the May 2004 chromosomal assembly, a total of 24 genes have been mapped to MMUY, including one cluster
of 3 genes apparently duplicated from MMUS5, and another one of 6 genes duplicated from MMU15. However,
the assignment of these 2 clusters to MMUY is likely to result from an assembly artefact, because chromosomal
localisation of corresponding genes by FISH revealed only autosomal signals. Out of 15 remaining genes, 5 of
them were found to be expressed in the hearts of adult C57BI/6 and A/J mice in a male-specific fashion. Additional
experiments are underway to test whether these genes are expressed at different levels in the hearts of C57BI/6 and
A/J male mice during development, and thus maybe provide a molecular clue for the phenotypic cardiac differences
between the two strains. Of note, our data may also partly explain why certain cardiac transgenes display sex-specific
phenotypes when expressed into the C57BI/6J background.

P-128
HOW DOES AN X-LINKED QTL INFLUENCING BODY WEIGHT IN MICE EXERT ITS EFFECT?

F Oliver
University of Edinburgh Institute of Evolutionary Biology, Edinburgh, United Kingdom

An X-linked QTL responsible for ~20% increase in body weight in mice has recently been found to be allelic with the
Glypican 3 gene (GPC3), with differences found in the level of GPC3 mRNA expression in liver and kidney between
an inbred low line (Low line) and a congenic for a high line segment of the X Chromosome containing the QTL
region(High line). Loss of function mutations in GPC3 are associated with overgrowth in humans and mice.

GPC3 deficient mice are known to show morphological differences in kidney, spleen and placenta. Recent studies
of our High and Low lines have shown no obvious histological differences. A previous study has looked at differences
in weight of various internal organs and found significant increases in the High line. This study will look for differences
with regard to cell counts and morphology in kidney and liver. We will investigate whether our observed increase in
body weight is maintained in increased weight of organs and use histological methods to investigate whether any
weight increases have corresponding changes in cell size in these organs in an attempt to discover whether the
mechanism of our QTL involves an increase in cell size or cell number.

Muscle fibre numbers, blood supply and overall size are known to be affected by selection based on body size.
We therefore also intend to investigate whether our mouse lines show any significant differences in quadriceps
muscle composition by using staining techniques to distinguish different muscle fibre types and calculate capillary
distribution.
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P-129
GENETIC ANALYSIS OF CRANIOFACIAL ARCHITECTURE OF THE MOUSE USING INTERSPECIFIC
RECOMBINANT CONGENIC STRAINS (IRCS)

G Burgio!, M Baylac?, E Heyer®, J L Guénet', X Montagutelli'
' Institut Pasteur, Paris, France, 2 Muséum National d’Histoire Naturelle, Paris, France, * CNRS Laboratoire
d’Anthropologie biologique du Musée de 'Homme, Paris, France

Genetic determinism of cranial morphology is complex and largely unknown in the human. An animal model such
as the mouse may be very useful in identifying genes which play a key-role in skull morphogenesis. Interspecific
recombinant congenic strains (IRCS) are inbred strains produced from crosses between the laboratory inbred strain
C57BL/6 and mice of the distant species Mus spretus (inbred strain SEG/Pas). Each of the 55 IRCS carries a
small number of chromosomal segments of Mus spretus origin (with an average size of less than 10 cM) in an
otherwise C57BL/6 background. On average 1.8%, of the genome of these strains come from SEG/Pas. Fifteen
IRCS have been phenotyped for morphological and biometrical parameters and compared to C57BL/6. Statistically
significant differences in the frequency of morphological features and in bones conformation have been found, using
either procruste or outline analysis. Our data show that these strains show specific cranio-facial conformations. For
example, SEG/Pas and C57BL/6 mice show significant differences in the shape of nasal bone, and IRCS strain 66H
has an intermediate phenotype, as revealed by outline and principal component analysis. To identify which of the
genomic regions that 66H has inherited from SEG/Pas are responsible for this phenotype, an F2 cross between 66H
and C57BL/6 was produced. ANOVA revealed the presence of two QTLs on Chr 1 (between D1Mit305 and D1Mit137,
8 cM) and on Chr 18 (between D18Mit23 and D18Mit123, 10 cM), which show additive effects. The identification of
the causative genes is under progress and will take advantage of the simple genetic architecture of IRCS.

P-130
INFLUENCE OF GENETIC BACKGROUND IN A MOUSE MODEL OF ERYTHROPOIETIC PROTOPORPHYRIA;
IDENTIFICATION OF A MAJOR MODIFIER LOCUS CONTROLLING ERYTHROCYTIC PROTOPORPHYRIN

M Abitbol', F Bernex', H Puy?, H Jouault*, J C Deybach?®, J L Guénet', X Montagutelli’
" Institut Pasteur CNRS, Paris, France, 2 Ecole Nationale Vétérinaire INRA, Maisons-Alfort, France, * INSERM
Faculté Xavier Bichat, Colombes, France, * INSERM Université Paris 12, Créteil, France

Erythropoietic protoporphyria (EPP) is an inherited disorder of heme biosynthesis caused by partial ferrochelatase
deficiency, resulting in protoporphyrin overproduction by erythrocytes. In humans, it is responsible for painful skin
photosensitivity and occasionally liver failure due to the accumulation of protoporphyrin in the liver. The ferrochelatase
deficiency mouse mutation is the best animal model available for human EPP. The original description, based on
mice with a BALB/cByJCrl genetic background, reported a disease resembling the severe form of the human disease
with anemia, jaundice and liver failure. We investigated the effect of the genetic background on the severity of
the phenotype using congenic strains. Compared with BALB/cByJCrl, C57BL/6JCrl mice developed moderate but
increasing anemia, and intense liver accumulation of protoporphyrin with severe hepatocytes damage and loss.
However, bile excretory function was not affected and bilirubin remained low. Despite highest protoporphyrin
concentration in erythrocytes, SJL/JOrICrl homozygotes had mild anemia, and few liver deposits of protoporphyrin.
Discriminant analysis using six hematological and biochemical parameters showed that homozygotes of the three
genetic backgrounds could be clustered in three well-separated groups.

Three F2 intercrosses were produced between all pairs of congenic strains in order to identify modifier loci. Fifteen
quantitative traits were measured on approx. 200 mice for each cross. Several QTLs were identified with significant
linkage. Most interestingly, we identified a very strong QTL (LOD score >30, >60% variance explained) which controls
the accumulation of protoporphyrin in erythrocytes. Future work will aim at refining the position and eventually identify
the major QTLs identified in the F2 crosses.
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P-131
GENETIC DISSECTION OF ANXIETY-MODULATING CAPABILITIES OF MG?* IN MICE

M C Laarakker, D Schetters, S S Arndt, J R van Raai, F Ohl, H A van Lith
Utrecht University, Utrecht, Netherlands

There is evidence that Mg?* deficiency may causually be involved in stress-responses and modulation of emotionality.
It has as well been hypothesised that genetically based low blood Mg?* levels may account for stress susceptibility. We
aim at evaluating whether i) differences in anxiety-related behaviour in inbred mouse strains correspond to plasma
Mg?* concentration and ij) whether systemic treatment with Mg?* abolishes possibly corresponding strain differences.
The long-term goal of our project is to evaluate the genetic background for anxiety-modulating capabilities of Mg?* in
mice. Therefore, we have chosen to investigate the A/J and C57BL/6J strains which are the parental strains of the
commercially available set of chromosome substitution strains (CSSs) that can be used for further genetic analysis. In
the here reported experiment, BALB/c mice are used as an additional control group since this strain has extensively
been reported to be characterised by high innate anxiety. All three inbred strains are behaviourally tested in the modified
hole board, allowing for the parallel evaluation of a variety of motivational systems potentially involved in emotionality.
One week after initial testing, the animals are re-tested after having receved either vehicle or magnesiumsulphate.
Subsequently to behavioural testing blood will be sampled (analysis of plasma Mg?* concentrations as well as stress
hormone responses). Our first pilot studies have shown that the CSS-parental strains differ in a variety of behavioural
parameters, including anxiety-related measures, which corresponds with differences in plasma Mg?* levels. These
results emphasise the hypothesised and possibly causal association between magnesium status and emotionality.

P-132
GENETICAL AND PHYSIOLOGICAL ANALYSES IN THE FAT (F) AND LEAN (L) MICE PRODUCED BY LONG-
TERM DIVERGENT SELECTION

M Simoncic', N M Morton?, C J Kenyon?, J R Seckl?, | Stylianou?, L Buenger*, J Speakman?®, P D Keightley?,

S Horvat'

" University of Ljubljana, Dept. Animal Science, Ljubljana, Slovenia, ? University of Edinburgh, Edinburgh, United
Kingdom, ® The Jackson Laboratory, Bar Harbor, United States, # Scottish Agricultural College, Bush Estate, United
Kingdom, ® Rowet Research Institute, Aberdeen, United Kingdom

A polygenic model differing five fold in fat percentage (fat%) was developed at the University of Edinburgh by long-
term divergent selection in mice (60 generations) for high (Fat, F line) or low (Lean, L line) fat%. At least 4 QTLs on
chromosomes 2, 12, 15 and X have been detected and the Chr 15 QTL was further mapped using congenic strains
to two or more linked loci. Microarray analysis demonstrated differential expression of cholesterol and glycolysis
pathway genes. Currently, interval specific congenic strains and single nucleotide polymorphisms markers (SNP)
are being used for high-resolution mapping of the Chr 15 QTL. Recent physiological studies aim at better defining
phenotypic differences between the F, L and congenic lines. The F mice were shown to have a complete metabolic
syndrome with insulin resistance, hypertension and fatty liver associated with their obesity. In contrast to monogenic
obesity models, F mice have deficiency of adipose tissue 111-HSD-1 and plasma glucocorticoids but higher liver
glucocorticoid action making these mice an interesting model of human disease. Previous energy budget analysis
indicated that physical activity and thermoregulation could explain a large proportion of the phenotypic difference
between the lines. A preliminary experiment using running wheels confirmed that physical activity is higher in the L line.
Combined genetic and physiological approaches should lead eventually to identification of mutations and pathways
that regulate predisposition or resistance to obesity and metabolic syndrome in the F or L lines, respectively.
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P-133
FINE MAPPING OF THE TMEVP3 LOCUS

M Mas, F Levillayer, F Levi-Acobas, M Szatanik, M Brahic, J F Bureau
Institut Pasteur, Paris, France

The demyelinating disease induced by the persistent infection of Theiler’s virus in mouse spinal cord is studied as a
model for Multiple Sclerosis. Susceptibility to infection amongst mouse strains depends mainly on the ability of their
immune system to clear the virus. By studying crosses between the SJL/J and the B10.S strains, two susceptibility
loci, named Tmevp2 and Tmevp3, were located on chromosome 10. At the telomeric part of the Tmevp3 interval,
a cluster of cytokines containing at least 3 genes: Tmevpg1, Ifng, and II-Tif/IL22 is a candidate region since major
susceptibility loci between the two parental strains are expressed in the immune system.

We test this hypothesis by haplotyping this cluster in 15 strains: 11 laboratory strains with known susceptibility to
the Theiler’s persistence and 4 wild-type derived strains. Haplotypes of laboratory strains are divided in at least two
groups. The first group contains the SJL/J and the NZB strains and the second group the 9 other ones. The good
correlation between these haplotypes and susceptibility to Theiler’s persistence strongly suggests that the Tmevp3
locus is located in this cluster.

No polymorphism in the coding sequence of the Ifng and II-Tif/il22 genes explains the effect of Tmevp3. The
expression of these genes were significantly different between parental and congenic mice, ex vivo in CD4* and CD8*
splenocytes, and in vivo during the infection by Theiler’s virus. All these differences are explained by the Tmevp3
haplotype. These data suggest that the Tmevp3 controls difference of expression of /fng and //122.

P-134
MAPPING QUANTITATIVE TRAIT LOCI FOR HEARING LOSS IN BLACK SWISS MICE

M Drayton, K Noben-Trauth
National Institute on Deafness and Other Communication Disorders, Rockville, MD, United States

In common inbred strains, hearing loss is a highly prevalent, quantitative trait, which is to a large extent controlled by
the Cdh237%% variant and alleles of heterogeneous strain-specific loci. The goal of this study was to determine the
genetic basis of hearing loss in non-inbred strains. We show that outbred mice of Swiss Webster, CF-1, NIH Swiss,
ICR, and Black Swiss strains exhibited hearing profiles characteristic of progressive sensorineural hearing loss. BUB/
BnJ and A/J mice complement the Black Swiss phenotype, and NIH Swiss and CF-1 show partial allelism, primarily
at the higher frequency stimulus. By quantitative trait loci (QTL) mapping of backcross and intercross progeny, 